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OT3bIB BEJAYIIEH OPTAHU3ALINU
Ha JUCCepPTalMOHHYIO paboTy
lIeBbipeBoit Hatanuu KOpbreBHBI
«[TOBBILHEHWE KAYECTBA DJIEKTPOSHEPI MM ITPU DJIEKTPOCHABXEHHWHU
BYPOBBIX YCTAHOBOK C YACTOTHO-PET' YJIMPYEMbIM
DJIEKTPOITPUBOJIOM»,
NPEeICTaBJIEHHYIO0 Ha COUCKAaHUEe YUEHOM CTeNeHU KaHuJaTa TEXHUYECKUX HayK Mo
cniennansHocTh 05.09.03 — «DnekTpoTexHHUYeCKHe KOMIUIEKChI U CUCTEMBbI

AKTYaJIbHOCTbh T€MbI JHCCEPTANHOHHON PaboThi

Muccepraimonnas pabdora IlleBwipeBoii H.KO. mocsiieHa peuieHHI0 BaXXHOM
3a/1a4¥ [MOBBIMICHMS KauyecTBa OJJIEKTPOIHEPTMM B CHUCTEMax 3JIeKTPOCHAOKeHHUS
OypOBBIX YCTAHOBOK C YaCTOTHO-PETYJIUPYEMBIM SJIEKTPOIIPUBOIOM MTEPEMEHHOTO TOKa,
YTO UMEET CYILECTBEHHOE 3HAUEHUE /151 MUHEPAJIbHO-ChIPhEBOro KomIuiekca Poccuu.

OcHoOBHasi TeHIEHLUS B 00JAaCTH pEryJdpyeMoro 3JeKTPONpUBOAA CBfA3aHa C
INPUMEHEHUEM  YaCTOTHO-PEryJIMPYEMbIX  3JIEKTPOIIPUBOAOB  I[EPEMEHHOI0  TOKa,
MOCKOJIbKY MHBEPTOPBI HA TPAH3UCTOPHBIX MOJYJISIX CTajld OTHOCHUTEJIBHO JEHIEBBIMU U
JOCTAaTOYHO HAAEXKHBIMM M KoMHakTHbIMH. Jlns  mpeoOpasoBarenst 4acToThl €
MHBEPTOpPaMU KO3(G(UIMEHT MOLIHOCTU cocraBisgeT npumepHo 0,95, eciim Ha BXoze
UCIIOJIL3YIOTCS HEYIPaBIISIEMbIE BBIIPSIMUTENN. DTO SIBISIETCS OJHUM U3 NPEUMYLIECTB
YaCTOTHO-PETYIMPYEMOr0  3JIEKTPONpUBoJia OypOBOM YCTaHOBKM I10 CpPaBHEHHUIO C
TUPUCTOPHBIM DJIEKTPOIIPUBOJIOM T[OCTOSIHHONO TOKa. HecMoTpsi Ha 3TO, OTKIOHEHHE
HanpsDKeHWsT Ha BBOJE OypOBOW YCTAaHOBKM IPU NMWTAHWU OT CYIIECTBYIOIIUX JIMHHM
JNIEKTPONEpEayd MOXET TIPEBBIIATh JIONYCTUMOE 3HadeHue. s  yMeHblIeHus
UCKaXkeHMsl GOpMBI HANIPSIKEHUSI CETH B cOCTaBe MmpeobOpa3oBaresieil YacTOThl MPHUMEHSIOT
12-nynbcHyto cxemy BbinpsamieHus. OHAKO JaHHas cXeMa He TI03BOJISET TMOJHOCTBIO
YCTPAHUTh TE€HEPALMIO BBICIIMX TapMOHUK B TMHUTaIOULyl0 ceThb. CleACcTBUEM 3TOro
ABJISIETCS.  YBEIIMYEHHE T[OTePb  JJEKTPOSHEPTHH, COKpALEHHE CpOKa  CIIy»KObI
JIEKTPOOOOPYAOBaHUS, YXYIIIEHHE paO0OThl CUCTEM YIIPABJIICHUS M CBSI3H, OTKIIOYEHHE
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3JIEKTPOOOOPYIOBAHUS NIPH OTKJIOHEHUM HANPSDKEHUs! CETH, MPEBBIIIAIOIIEM IOITyCTUMOE
3Ha4YEeHUe.

CnenoBareibHO, OOOCHOBaHME  PEUIEHWM IO TIOBBIIICHUIO  Ka4decTBa
5J€KTPOSHEPIUM B CHCTEMax O3JIEKTPOCHaOXeHHs OypOBBIX YCTAHOBOK C 4acTOTHO-
peryJMpyeMbIM 3J1EKTPONPHUBOIOM SIBIISIETCS aKTyalbHOM Hay4YHOH 3a1a4ei.

HoBu3HA HCCJIeN0BAHNI, TONIYUEHHBIX Pe3yJbTATOB, BIBOJOB H PEKOMEHIalHH,
c¢hopMyIHPOBAHHBIX B IHCCEPTANHH

OnHMM U3 pelleHHi MO TMOBBILIEHNIO Ka4yeCTBa 3JICKTPOIHEPIUU SABIAETCH
npuMeHeHure GpuILTPO-KOMITeHcHpyomux ycrpoicts (PKY).

ABTOpPOM  JIMCCEpTalldM  BBINOJIHEHbI HccienoBanus BiusHust PKY  co
CTYNEHYATHIM PEryJIMPOBaHMEM PEAaKTMBHOM MOIIHOCTH M  «HEHACTPOCHHBIMM)
(GUIBTpaMK BBICIIIUX FAPMOHUK Ha KOYQ(MUUMEHT MOIIHOCTH, OTKIOHEHHE HAMPSHKEHUS
¥ CyMMapHbIi KO3(GOHUIUEHT rapMOHUYECKUX COCTABNISIONINX HANPSKEHUS B CHCTEME
3NIEKTPOCHAGKEHHUS] OYPOBOI YCTAHOBKU € 4aCTOTHO-PETYIUPYEMbIM 2J1€KTPOIIPUBOJIOM
(BY ¢ UPDII). Joxazano, uro ®KVY mnpu nuramum bY ¢ UPOIl or muHMM
BNIEKTpOTepeiadn T03BOJIsIeT 00eCceYnTh HOPMATUBHbBIC MOKA3aTeNU 110 OTKIOHCHHIO
HaNpsUKEHUsT W 110 YPOBHIO MCK@KEHWH HANpsHKEeHMs B MUTAIOLICH CeTH NpH JJUHE
nuHud 10 9—10 xM. J{ns aBTOHOMHBIX CHHXPOHHBIX reHeparopos (CI') mpumeHeHue
crynenyatoro ®KVY obecneunBaer Ko3(hQUIMEHT MOMHOCTH Onuskud k 1 M
yMEHBIIEHHE  CyMMapHOro  kodpduuueHta  rapMOHHHYECKHX  COCTABJISIOIINX
HanpspkeHus 10 S5 %.

Kpome mnpumenenus DKV cyuiectByeT Apyroi MmyTh IOBBIIIEHUS KavyecTBa
5JEKTPOSHEPIUM B CHCTEMaX 3JeKTPOCHaOkeHHss OypOBBIX YCTAHOBOK C 4YaCTOTHO-
pEryJIMpyeMbIM 3JIEKTPOIPUBOAOM. DTOT IMYTh COCTOMT B MCIOJb30BaHHU B COCTaBE
TpeoOpa3oBaTelis YaCTOThI AKTHBHOTO BBIIPsMUTENs Hanpsokerus (ABH).

ABTOpPOM JMCCEpPTAallMi  BBINOJHEHBI HcclIenoBaHus Bnusinus ABH  Ha
KO3(OULHMEHT MOIIHOCTH, OTKJIOHEHHE HAIPSDKCHMS W CyMMapHbIH KOd(hGOUIMEHT
rapMOHMYECKHX COCTABJSIONIMX HANpsDKEHHs B CHCTeMe dJeKkTpocHabkenus bY ¢
UPOIl. B pesyabrare BBIITOJTHEHHbBIX WCCeOBaHUNA HaWAeHbl 3aBUCUMOCTH,
IIO3BOJISIIOLIME OLCHNTH BiMsiHUE HacTpoiiku dunstpa ABH, necymeit wacrotsl ABH,
3ajanus peaktuBHoro Toka ABH Ha xoadduiumeHT MOIIHOCTH, OTKJIOHEHHE
HapsDKEHUsT ¥ CyMMapHbll  KO>(Q@UIMEHT TapMOHMYECKHMX  COCTaBJIAIOIIMX
HanpsDKEHMs B crcTeMe aniekTpocHatkenus bY ¢ UPOIL

ABTOpPOM  TIPEUVIOKEHBI  CTPYKTYPHBIE CXEMBI CHCTEM aBTOMAaTH4Y€CKOro
perynupoBanuss ABH 1ns ciydaes, Korga B KadecTBe pEryjlMpyeMbIX BEJIHIMH
BBIOUPAIOTCS PEAKTHUBHASL MOLIHOCTb, MO0 HAMPSIKEHHE CHCTEMbI JIIEKTPOCHA0XKEHUs
BY ¢ UYPDIL CTpyKTypHble CXEMbI BBINOJHEHbl [0 MNPUHIMIY MOJYUHEHHOTO
peryJiMpoBaHusl KOOPAUHAT.

B guccepraioHHOM  paboTe  MOJyYeHbl  3aBHCUMOCTH,  ITIO3BOJISIOIINE
OIIpe/IeNTTh BIMSHUAE CHCTEM aBTOMATHYECKOro perymupoBanus ABH mno peakTuBHOH
MOLIHOCTH ¥ HAMNpPSDKEHUIO Ha KOI((ULIMEHT MOLIHOCTH, OTKIIOHEHHE HAIpPHKCHUS U
CYMMapHbIii KOI(QQUIMEHT rapMOHUYECKUX COCTABJISIONMX HANPSIKEHUS B CHCTEME
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NIeKTpOoCcHAOKeHHUsT OYPOBBIX YCTAHOBOK B YCTAHOBUBIIMXCS M IEPEXOTHBIX PEeKUMAX
paboThI 3JIEKTPONPUBO/IOB.

3HAYNMOCTh NOJY4YEHHBIX pPe3y/ibTAaTOB /il PA3BHTHHA HAYKH H NIPOHU3BOACTBA

3HAYMMOCTh TIOJIYYEHHBIX Pe3yJbTaTOB I Pa3BUTUS HAyKH M IIPOM3BOJICTBA
3aKJIIOYAETCS B CIEeAYIOLIEM:

- mioaydeHbl 3aBucumoctd BhusHus OKY co cTyneH4arsiM peryadpoBaHHEM
PEaKTHBHOM MOIIHOCTH W «HEHACTPOEHHBIMH (GUIbTPaMK» Ha KOI(PPUIMEHT
MOIIHOCTH, OTKJOHEHUE HAMpPSKEHUS W CyMMapHbIH KO3(QPUUUEHT rapMOHHYECKHX
COCTABJISIFOIIMX HAMPsKeHHUs, TT03BOJIsIIOIIMEe 000CHOBaTh BbIOOp napamerpoB OKYVY s
cnyyaeB nutanuss bY ¢ UPDIl or nuHuu saekrponepedadyv WM aBTOHOMHOTO
CHUHXPOHHOI'O I'eHeparopa;

- YCTAHOBJIEHbI 3aBUCUMOCTA  KO3(P(PUIIMEHTA MOIIHOCTH, OTKJIOHEHHUS
HalpsUKeHUsT W CyMMapHoro kKo3dguuueHTa TapMOHMYECKHMX  COCTaBJISIOLIMX
HanpsDKEHHst B cuUcTeMmax sjekTpocHabkenuss bY ¢ UPDII or mapamerpoB ABH,
YUUTBIBAIOLIME CBOMCTBA CUCTEMBI AIIEKTPOCHAOKEHUS;

— 00OCHOBaHBI CTPYKTYPHBIE CXEMbl CHUCTEM aBTOMATUUYECKOI'O peryJiMpOBaHHUs
ABH c¢ orpunarensHsiMH OOpaTHBIMU CBSI3SIMH [0 PEAKTUBHOW MOIIHOCTH H
HANpPSUKEHUIO CHUCTEMBI 3JIEKTpOoCcHAOXKeHHs OypoBOW YCTaHOBKH, OOeclevMBarollde
HOPMATUBHBIE 3HAYEHUS OTKJIOHEHWS HANpsDKEHHs W CyMMapHOro Ko3(Q@uuueHTa
rapMOHMYECKMX COCTABJISIOIIMX HAlpsDKEHHs W 3aJlaHHOE 3HadeHue KodpduieHTa
MOILIHOCTH U TIO3BOJISIFOIIME TMOJIYYUTh BBICOKOE KAaueCTBO IEPEXOJHBIX MPOLIECCOB B
CHUCTEME IJIEKTPOCHAOKEHHUSI TIPU MTyCKe U TOPMOKEHUH DIIEKTPONPUBOJIA,

— OmnpenesieHbl 3aBUCUMOCTH I OLICHKHM BIMSHUS CHCTEM aBTOMAaTH4E€CKOro
perynupoBanus ABH Ha kod>pduuMeHT MOIIHOCTH, OTKJIIOHEHHE HaINpsHKEHHUS WU
CyMMapHbli  KO3GOUIMEHT  TapMOHHMYECKUX  COCTABISIOIIUX  HaNpsHKEHUs,
NO3BOJIAIOIIME  OOOCHOBaTh  BBHIOOp  MMapaMeTpoB  CHCTEM  aBTOMATHYECKOIO
perynupoBanusi ABH jans ciywaeB nutaHusi OypOBOM YCTAHOBKM OT JIMHUH
AJeKTpoIepeiayd WK aBTOHOMHOI'O CHHXPOHHOI'O T'€HepaTopa,

— JUI TPUHATHS OOOCHOBaHHBIX PEUICHHH IPH BBIOOPE CPEACTB IOBLILICHHS
KayecTBa JJIEKTPO3HEPruu pa3paboTaHbl KOMIIBIOTEPHBIE MOJENM Ui pacuéra
rokasaresen KayecTBa 3JIEKTPO3HEPTUU Ha Jrare MIPOEKTUPOBAHHUS
aneKTpoTexHudeckoro komiiekca bY ¢ UPOIL;

— obocHoBaHbl TexHWYeckne TpeboBaHust k @PKVY co crymeHYaThM
peryiupoBaHdeM peakTuBHOM wmouHocT 1isi BY ¢ UPOII, BeInoIHEHHE KOTOPBIX
obecrieuyrMBaeT HOpMATHUBHbBIC 3HAUEHHUS N10Ka3aTeNlel KayecTBa 3JIEKTPOIHEPTHH,

— TpeJioKeHa MeToauKa BbiOopa mnapamerpoB ¢uiabrpa ABH, nossonsromas
MOJIYYUTh HOPMATHBHOE 3HAa4YeHHE CyMMapHOro Ko3()(UUUEHTa TIapMOHHYECKUX
COCTABJISIOIIMX HAINpPSUKEHHS B CUCTEME 3JIEKTPOCHAOXKEHHS OypOBBIX YCTaHOBOK C
YaCTOTHO-PEryJIUPYEMBIM 3JIEKTPONPUBOIOM;

— TI0Ka3aHo, 4YTO OCHOBHBIM oTiauurneM @OKY nans OypoBBIX YCTaHOBOK C
YaCTOTHO-PEryIupyeMbIM 3jiekTponpuBogoM oT ®KVY 11 OypoBbIX YCTaHOBOK C
THPUCTOPHBIM 3JIEKTPONPUBOIOM [IOCTOSIHHOTO TOKA SIBJISETCS BEJIMYMHA PEaKTHBHOM
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MomHoct DPKVY; B ciydae YacTOTHO-PEryJMpyeMBIrO 3JIEKTPOIPHBOJA BeEIHYHUHA
peaxtuBHOM MomHOCTH PKY Moker ObITh YMEHbIIIEHA TPUMEPHO B 2 pasa.

PexomMeHaniu Mo HCNOJIH30BAHUIO Pe3yJIbTATOB H BbIBOJ0OB, OJIY4YE€HHBIX B
AHCCEPTALUH

OCHOBHBbIE pe3yJIbTaThl U BBIBOJIBI AuccepTaiinoHHoi pabotsl [1leBsipeBoii H.1O.
WCTIONB3YIOTCST B HAay4YyHO-TeXHU4YecKkuX pazpadbotkax OO0 «DnexkTpoTeXxHHUYecKas
NPOMBIIIUICHHAS] KOMITAHUSD) TIPU MTPOSKTUPOBAHUK HOBOTO 3JIEKTPOOOOPYA0BaHUS IS
OypOBBIX YCTaHOBOK C YAaCTOTHO-PETYJIMPYEMbIM 3JICKTPOITPUBOIOM, 8 UMEHHO:

— KOMITBIOTEPHBIE MOJIENH /IS pacuéra rMoka3aTesieidl KauyecTBa JIEKTPO3HEprUuH
Ha OJTarne MPOEKTHPOBAHUS YaCTOTHO-PErYJHUPYEMbIX JJIEKTPONPUBOIOB OypOBBIX
YCTaHOBOK;

— 3aBUCHUMOCTH [UIsl ONpeNeNieHUs BIUSHUS (QUIBTPO-KOMIIEHCHPYIOLIETO
yCTpOICTBa Ha Ka4eCTBO JIEKTPOIHEPTUH;

— TeXHU4ecKre TpeOoBaHUs K GUIBTPO-KOMIIEHCUPYIOLLUM yCTPOHCTBAM,

— 3aBHCHMOCTH ISl OLIEHKH BIIMSHUS HACTPOMKM (UIbTpa, HECYLIEeH 4acTOTBhl,
3aJJaHKsl PEAKTUBHOTO TOKA AKTHBHOTO BBIMPSMHUTENSI HAMPSIXKEHUsT HA KOAPPULUEHT
MOUIHOCTH, OTKJIOHEHUE HAamNpsHKeHUS W CyMMapHbIH KO3(Q(OULHUEHT rapMOHMYECKHUX
COCTaBJISIIOILMX HAPSIKEHUS;

—  CTPYKTYphl  CHCTEM  aBTOMATHYE€CKOIO  DPEryjJupOBaHUs  aKTHBHOIO
BBIMPSIMUTENS HAMPSOKEHWS MO PEeaKTHUBHOW MOITHOCTH U HANpPSDKEHUIO B CUCTEME
JIEKTPOCHa0XeHUs OypOBOW YCTaHOBKH.

Ilonyuennsie B paGoTe BbIBOABI U pe3yibTaTbl PEKOMEHIYIOTCA K
UCIOJIb30BAHUIO JJIEKTPOTEXHUYECKUMU KOMIIAHUSMU [PU COBEPLICHCTBOBAaHUHM M
pa3paboTke YacTOTHO-PETYJIMPYEMBIX JJIEKTPONPUBOAOB Ui MAallWH M YCTAHOBOK,
NPUMEHSEMBIX B MUHEPalIbHO-ChIPheBOM KoMIiekce Poccun.

3ameuaHusi Mo AUCCEPTALMOHHOH paboTe

1. I3 paboThl He SCHO, M0 KAKUM MPUYMHAM MPU pacdérax MakCHMalbHas JJIHHA
NUTaloLIed TMHUM He npesbimaet 9-10 k.

2. He nmpuBeneHo Bpemsi paboThl OYpOBOM YCTAHOBKH B HCCIELYEMOM pPEXUME
TypOuHHOTO OypeHusi AByMsi HacocaMHd. Eciaum BpeMs 3TOro pexuma Majo 10
CPaBHEHHIO C JPYTMMH PESKHUMaMH, TO MOXKET ObITh B KayecTBe PacdETHOrO CJIEL0BAJIO
BbIOpaTh Oosiee NUTEIBHBIM PEXUM pabOThI?

3. Tlpu pa3paboTke KOMIBIOTEPHOW MOJeNu Heobxoaumo Obulo Gojee MONHO
yKa3aTh NPUHATHIE JOMYLIEHHUS.

4. B pabote crenoBaiio Obl yKa3aTh, Kakue BO3MOXHBI IOCJIEICTBUS, €CJIH HE
Y4YUThIBaTh  NpU  HacTpodike  peryisitopoB  ABH  mapamerpel  CHCTEMBI
anekTpocHabxenus bBY ¢ UPOIL



3akjoYeHue

Ilpencrasnennast lllepipesoii H. HO. nawmccepranmsi Ha COMCKaHHC y4eHOM
CTeleHd  KaHJWgara TeXHHYeCKMX HayK  SIBJISeTCs  3aKOHYEHHOH  Hay4dHO-
KBaIU(PUKAIMOHHOM paboOTO# 10 CHelHraTIbHOCTH 05.09.03 — «DneKTpoTeXHUIECKUe
KOMIUIEKCBI M CHUCTEMBI», B KOTOpPOW Ha OCHOBaHMHM BbIIIOJHEHHBIX aBTOPOM
MCCIIEOBAHMI JaHO pellleHuMe aKTyalnbHOM 3a1aud  00OCHOBaHMSA COBOKYITHOCTH
pellleHri 0 MOBBIIICHUIO KaYeCTBa DJIEKTPO3HEPTUH B CHCTEMAX 3JIEKTPOCHAOKEHUSI
OypOBBIX YCTAHOBOK € 4aCTOTHO-PEryJIMPYEMbIM 3JIEKTPONPHUBOIOM. HoBble HayuHbIE
PE3yJILTAThI, TOJYUSHHBIE JUCCEPTAHTOM, UMEIOT CYLIECTBEHHOE 3HAUCHUE /Ul HAyKH 1
NpaKTUKK. BBIBOABI ¥ pPEKOMEHJAlMU JMCCepTaluK MOATBEPHK/ICHBI pe3yJibTaTaMu
KOMIIBIOTEPHOIO ~ MOJICJIUPOBAHUs,  CPaBHEHHEM  PEe3yJIbTaroB  KOMIIBIOTEPHOTO
MOJIeTUPOBAHNS C JaHHBIMK 9KCTIEPHUMEHTaJIbHBIX HCCIIEJOBAHUH.

ABTOpPOM juccepranuy omyonaukosano 11 medaTHBIX paGot, B TOM uucie 4
onmyOJIMKOBaHbl B M3IAHMAX, BXOASIIMX B NEPEUCHb BAK Poccuiickoii denepaluu.
OnyOnMKOBaHHBIE ~CTATbU  IMOJHOCTHIO — OTPAXKAIOT — PE3YNbTaThbl  BINOJHEHHDIX
WccaenoBaHuii. ABropedepat AUccepTaliyu COAEPIKUT OCHOBHBIC TMOJIOXKEHUS, HAEU
BBIBO/IbI JJUCCEpPTALIUH.

Jluccepramuonnas pabora Illessipesoit H. 0. «lloBbllienne  KauecTsa
5IEKTPOdHEPIMU TPH  BJIEKTPOCHAOKEHWM OypOBBIX YCTaHOBOK ¢ HacCTOTHO-
PETyIHPYEMBIM  3JIEKTPONPUBOJAOM» COOTBETCTBYET TPEOOBAHUAM [Tonoxenust o
MOpAfKe TPHUCYXKICHUS YUeHbIX CTEMeHeH, YTBEPKACHHOrO  MOCTAHOBJICHUEM
[IpasurenscrBa Poccuiickoi Menepaiu, 3a No842 ot 24 centsiopst 2013r., a e€ aBTOp,
[lleBripeBa Haranus 1OpbeBHa, 3aciyKUBaeT IPUCYKACHUS yu€HON  CTEneHH
KaH[M1aTa TEXHUYeCKUX Hayk no crenuansHocTd 05.09.03 — «3DnekTpoTexXHu4ecKue
KOMILIEKCHI U CUCTEMBI».

OT3biB 00CYXK/IEH 1 0f00peH Ha 3ace/laHuu Kadeapbl 3eKTPONPUBOJA dI'bOY
BITO «JIunewkuii rocy 1apCTBEHHbIA TEXHUYECKUH YHUBEPCUTET (JIT'TY) 25 anpensd
2016 r., nporoxon Ne 11.
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